Postnatal quality of life in women after normal vaginal delivery and caesarean section by unknown
BioMed CentralBMC Pregnancy and Childbirth
ssOpen AcceResearch article
Postnatal quality of life in women after normal vaginal delivery and 
caesarean section
Behnaz Torkan1, Sousan Parsay2, Minoor Lamyian3, 
Anoshirvan Kazemnejad3 and Ali Montazeri*4
Address: 1Faculty of Nursing and Midwifery, Khorasgan Azad University, Isfahan, Iran, 2Department of Health and Social Medicine, Shahid 
Beheshti University of Medical Sciences, Tehran, Iran, 3Faculty of Medicine, Tarbiat Modares University, Tehran, Iran and 4Iranian Institute for 
Health Sciences Research, ACECR, Tehran, Iran
Email: Behnaz Torkan - torkan@khuisf.ac.ir; Sousan Parsay - Suepar_nut@sbmu.ac.ir; Minoor Lamyian - lamyianm@modares.ac.ir; 
Anoshirvan Kazemnejad - kazem_an@modares.ac.ir; Ali Montazeri* - montazeri@acecr.ac.ir
* Corresponding author    
Abstract
Background: Caesarean section might increase the incidence of surgical interventions and
problems resulting from hospitalization and thus affecting quality of life in women after delivery.
This study aimed to compare quality of life in women after normal delivery and caesarean section.
Methods: This was a prospective study. A sample of women with normal delivery and caesarean
section from 5 health care centers in Isfahan, Iran were entered into the study. Quality of life was
measured using the SF-36 at two points in time (time 1: 6 to 8 weeks after delivery; time 2: 12 to
14 weeks after delivery). Data were analyzed to compare quality of life in the two study groups.
Results: In all 100 women were interviewed (50 with normal delivery and 50 with caesarean
section). Postnatal quality of life in both groups was improved from time1 to time 2. However,
comparing the mean scores between the normal and caesarean delivery groups the results showed
that in general the normal vaginal delivery group had a better quality of life for almost all subscales
in both assessment times. The differences were significant for vitality (mean score 62.9 vs. 54.4 P
= 0.03) and mental health (mean score 75.1 vs. 66.7, P = 0.03) at first assessment and for physical
functioning (mean score 88.4 vs. 81.5, P = 0.03) at second evaluation. However, comparing the
findings within each group the analysis showed that the normal vaginal delivery group improved
more on physical health related quality of life while the caesarean section group improved more on
mental health related quality of life.
Conclusion: Although the study did not show a clear cut benefit in favor of either methods of
delivery that are normal vaginal delivery or caesarean section, the findings suggest that normal
vaginal delivery might lead to a better quality of life especially resulting in a superior physical health.
Indeed in the absence of medical indications normal vaginal delivery might be better to be
considered as the first priority in term pregnancy.
Published: 30 January 2009
BMC Pregnancy and Childbirth 2009, 9:4 doi:10.1186/1471-2393-9-4
Received: 16 September 2008
Accepted: 30 January 2009
This article is available from: http://www.biomedcentral.com/1471-2393/9/4
© 2009 Torkan et al; licensee BioMed Central Ltd. 
This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/licenses/by/2.0), 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.Page 1 of 7
(page number not for citation purposes)
BMC Pregnancy and Childbirth 2009, 9:4 http://www.biomedcentral.com/1471-2393/9/4Background
The problem
The extent of postnatal morbidity in vaginal delivery and
caesarean section has increasingly been recognized in
recent years [1]. The focus on obvious morbidity such as
anemia, infections and hemorrhage has been widened to
include other areas such as sexual functioning, backache,
painful perineum and constipation. Screening for postna-
tal depression is also well established [2]. However, the
debate on the best practice (vaginal delivery versus caesar-
ean section) to minimize postnatal morbidity still is a
matter of controversy both from professionals' perspec-
tives [3] and from women's perceptions of the childbirth
experience [4]. Discussion about such issues goes beyond
the scope of this paper but concerns about increase in cae-
sarean section rates remain unresolved, yet this increase is
not associated with improvement in postpartum mortal-
ity or morbidity [5]. A wide variation exists among coun-
tries worldwide, ranging from 0.4 to 40 percent of all
deliveries performed [6]. A study from Brazil with a high
rate of caesarean section found that doctors frequently
persuaded their patients to accept a scheduled caesarean
section for conditions that either did not exist or did not
justify this procedure. The study suggested that the prob-
lem identified in Brazil may extend well beyond Brazil
and should be of concern to those with responsibility for
ethical behavior in obstetric [7]
Caesarean section in Iran
In Iran the elective caesarean section has been increasing
at alarming rate and about 60% of women prefer to have
caesarean to avoid labor pain or to determine the exact
time of childbirth. A study from Tehran (the capital) in
1999 reported that the rate for caesarean section was
between 14.6 to 39.2 in 6 teaching hospitals and 78.5 in
2 private hospitals [8]. Similarly a study comparing teach-
ing and private maternity hospitals in year 2001 showed
that the rates for elective caesarean section were 47% and
84%, respectively [9]. Of these, 14% in teaching hospitals
and 86% in private hospitals were performed due to
maternal request [10]. Also a recent study on caesarean
section rates in teaching hospitals in Tehran found that
elective caesarean section rate has been doubled during a
five-year period (6.2 in 1999 to 11.8 in 2003). Overall, the
caesarean section increased from 35.4% of deliveries in
1999 to 42.3% in 2003 [11].
Comparative postnatal quality of life studies
Studies on either postnatal quality of life in general or
studies that compare quality of life in new mothers after
different types of delivery are limited [12]. An investiga-
tion on psychometric evaluation of health-related quality
of life measures in women after different types of delivery
showed that women with vaginal delivery had better
health-related quality of life compared with elective or
emergency caesarean section [13]. In particular compar-
ing health-related quality of life between three modes of
delivery (vaginal, elective, and emergency caesarean) it
was found that patients after vaginal delivery had higher
mean physical health-related quality of life scores than
after caesarean section, while mean mental health-related
quality of life were similar among three groups [14]. In
contrast, some investigators showed that in addition to
variables such as the occurrence of pregnancy complica-
tions, life stress and less social support, caesarean delivery
is predictor of poorer mental health in postpartum
women [15]. However, there is currently no instrument
available for measuring the mothers' health-related qual-
ity of life in relation to the mode of delivery, although
recently the Mother-Generated Index (MGI) was devel-
oped to identify the areas of lives that are of most concern
to mothers' quality of life [16,17] or the Maternal Postpar-
tum Quality of Life (MAPP-QOL) questionnaire that
intend to measure quality of life during the early postpar-
tum period [18,19]. The aim of this study was to examine
whether postnatal health-related quality of life differed
among women after different types of delivery. It was
thought this might help to provide information for evi-
dence-based practice and assist women for informed deci-
sion-making. We used a generic health-related quality of
life instrument to measure quality of life after normal




This was a prospective study of quality of life of women
living in Isfahan (a famous and historical city in the cen-
tral part of Iran), and admitted for delivery in Isfahan
health centers, affiliated to Isfahan University of Medical
Sciences. In all a consecutive sample of 130 women were
approached during their antenatal care and agreed to take
part in the study after childbirth. Applying inclusion and
exclusion criteria 100 women (50 with normal delivery
and 50 with caesarean section) entered into the study and
no one were excluded after entering the study. The recruit-
ment was not based on the power calculation, and it was
done post-hoc. Inclusion criteria were: being aged
between 20 to 40 by the time of delivery, having one or
two children, experience of just one type of delivery
method, having a maximum of one abortion in the med-
ical history and receiving prenatal care. Exclusion criteria
were: having history of dystocia or instrumental delivery,
still birth, having diseased or handicapped child, giving
birth to a child with a weight of less than 2500 grams, his-
tory of general medical conditions, disabilities, depres-
sion, drug intake, major psychological problems, having
stress -inducing experiences such as lose of a family mem-
ber, divorce, or family problems. Also, those with medical
conditions such as low back pain, chronic constipation,Page 2 of 7
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nancy were excluded from the study. A trained female
nurse at two points in time collected quality of life data:
time 1 (six to eight weeks after delivery), time 2 (12 to 14
weeks postpartum). Normal delivery was defined as non-
instrumental vaginal delivery and the type of caesarean
section included both emergency and elective caesareans.
Measures
Since at the time of this study the Iranian versions of post-
natal quality of life measures such as the MGI or the
MAPP-QOL were not available, quality of life was meas-
ured using the Iranian version of Short Form Health Sur-
vey (SF-36). It is a well-known generic health related
quality of life instrument and translated into a variety of
languages. It measures eight health related concepts: phys-
ical functioning, role limitation due to physical problems,
bodily pain, general health perceptions, vitality, social
functioning, role limitation due to emotional problems,
and perceived mental health. The scores on each subscale
range from 0 to 100 with higher scores indicating a better
condition. The validity of the Iranian version of the SF-36
is well documented [20]. In addition, demographic data
were collected using a short questionnaire during antena-
tal period and included recording of age, educational
level, employment status, and number of children as a
proxy of childbirth experiences.
Statistical analysis
Descriptive statistics including numbers, proportions,
mean and standard deviations were used to present data.
Quality of life was compared between women after nor-
mal delivery and caesarean section. T-test was used for
group comparisons.
Ethics
The study received ethical approval from the Khorasgan
Azad University and the Isfahan Health Authorities. All
participants gave their oral consent.
Results
In all 100 women were interviewed. The characteristics of
the women in the two groups are shown in Table 1. There
were very similar in their characteristics.
The women's scores on the SF-36 at 6 to 8 weeks after
delivery are shown in Table 2. The analysis indicated that
in all subscales the normal delivery group showed a better
condition except for the general health subscale. These
differences were statistically significant for the vitality (P =
0.03) and the mental health (P = 0.03).
Comparing scores at 12 to 14 weeks postpartum the
results showed that the caesarean group had slightly
higher scores in vitality and social functioning whereas for
other subscales the normal delivery group scored higher.
The difference was statistically significant for physical
functioning, P = 0.03 (Table 3).
To compare the findings within each group the analysis
showed that the normal vaginal delivery group showed
more improvements on physical health related quality of
life while the caesarean section group showed more
improvements on mental health related quality of life.
These were just significant for the general health subscale
in favor of the normal delivery group (P = 0.05) and
highly significant for the vitality subscale in favor of the
caesarean section group. The results are shown in Table 4.
Discussion
There are many studies that assess different problems
resulting from normal vaginal delivery and caesarean sec-
tion, but a few studies have focused on women's health-
related quality of life pre se. Thus, the findings of this
study, although limited, could contribute to the existing
literature and a better understanding of maternal health
care outcomes.
We showed that there were differences between health-
related quality of life among women after normal vaginal
delivery and caesarean section. At first assessment (6–8
weeks postpartum) women after vaginal delivery signifi-
cantly scored higher on the mental health and the vitality
subscales compared to new mothers after caesarean sec-
tion. Although these differences disappeared in the sec-
ond assessment (12–14 weeks postpartum), the findings
indicate that in the short-term vaginal delivery might be
preventive of postnatal depression. There is a wide range
of prevalence of postnatal depression among women
from different countries. A recent review of 143 studies
from 40 countries demonstrated that reported prevalence
of postnatal depression ranged from almost 0% to 60%
[21]. Postnatal depression is associated with problems in
the mother-infant relationship, which in turn have an
adverse effect on the course of child cognitive and emo-
tional development [22]. However, recent evidence does
not support significant differences in postpartum depres-
sion between women who had normal vaginal delivery or
caesarean section [23,24]. In addition, as suggested post-
partum quality of life may be influenced by factors other
than type of delivery, such as mother-related factors (for
example amount of blood loss, duration of gestation, first
delivery or not, presence of co-morbid conditions) and
child-related factors (for example the condition of the
baby such as his or her health condition, gender, and
weight) [13].
It is argued that postpartum mothers experience certain
physical health problems that may affect their quality of
life, future health, and health of their children. Yet, thePage 3 of 7
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neglected in both research and practice [25]. In our study
at second assessment (12–14 weeks postpartum) women
after normal vaginal delivery showed significant higher
physical functioning. This is consistent with recent find-
ings by other investigators where in a study of 141 new
mothers it has been shown that the average period to
reach full physical recovery was 3 weeks for vaginal deliv-
ery, 6 weeks for elective caesarean section, and more than
6 weeks for emergency caesarean section [14].
In three areas women after caesarean section scored
higher (better) on the SF-36. These were general health at
first assessment and vitality and social functioning at sec-
ond evaluation (Table 2 and Table 3). We do not know
why this occurred but possibly one might argue new
mothers after caesarean section received more hospital
care and thus showed a slightly better condition on these
two subscales. A review of the literature indicated that a
small numbers of women would request a caesarean sec-
tion and this request is influenced by a range of personal
or societal reasons including perceived inequality and
inadequacy of care after vaginal delivery [5]. Perhaps this
means that new mothers after caesarean section receive
more adequate care compared with care after vaginal
delivery. However, since in our study mothers in the cae-
sarean section group consisted of both emergency and
elective caesarean section, therefore one might argue the
findings were influenced by the fact that women with elec-
tive or emergency caesarean may experience rather differ-
Table 1: The characteristics of women in two groups
Normal delivery (n = 50) Caesarean section (n = 50)
No. (%) No. (%)
Age groups
20–24 32 (64) 31 (61)
25–29 16 (32) 17 (34)
30–34 1 (2) 2 (4)
35 ≥ 1 (2) 0 (0)
Mean (SD) 24.8 (3.68) 24.7 (3.17)
Educational status*
Illiterate 2 (4) 0 (0)
Primary 11 (22) 13 (26)
Secondary 30 (60) 28 (56)
Higher 7 (14) 9 (18)
Employment
Housewife 44 (88) 42 (84)
Employed 6 (12) 8 (16)
Number of children
One 26 (52) 31 (62)
Two 24 (48) 19 (38)Page 4 of 7
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Even this might explain the observed within group differ-
ences (Table 4).
Caesarean section is not simply a mode of childbirth, it is
also an operation, and like any form of surgery, particu-
larly emergency surgery, can cause health problems. Cae-
sarean delivery increases the incidence of surgical
intervention and problems resulting from hospitalization.
It also makes financial pressure on family and society. A
study comparing early postpartum sleep and fatigue for
mothers after caesarean section and vaginal delivery
found that mothers with vaginal delivery had less hospi-
talization and more total sleep time [28]. In this study we
also found that overall mothers in normal delivery group
reported a better health related quality of life and slightly
scored higher (better) on the SF-36 questionnaire.
This was a small size study and thus the results should not
be generalized. It is unlikely to reach to a general conclu-
sion from such a small study. It seems that still there is a
need to carry out more robust and larger studies to find
out which types of delivery exactly could improve quality
of life in new mothers. The future studies also should con-
Table 2: Comparing quality of life in women with normal delivery and caesarean section at 6 to 8 weeks postpartum
Normal delivery (n = 50) Caesarean section (n = 50)
Mean (SD) Mean (SD) 95% CI for the difference P
Physical functioning 79.5 (23.0) 77.2 (18.7) 10.6 to -6.0 0.58
Role physical 42.5 (37.2) 33.0 (33.6) 23.5 to -4.5 0.18
Bodily pain 62.8 (20.1) 62.1 (20.4) 8.7 to -7.2 0.85
General health 73.1 (19.0) 77.8 (15.0) 2.1 to -11.4 0.17
Vitality 62.9 (17.6) 54.4 (22.0) 0.56 to 16.4 0.03
Mental Health 75.1 (16.8) 66.7 (21.7) 0.67 to 16.1 0.03
Role emotional 50.6 (45.3) 38.0 (37.5) 29.1 to -3.8 0.13
Social functioning 68.2 (19.6) 63.2 (23.2) 13.5 to -3.5 0.24
Table 3: Comparing quality of life in women with normal delivery and caesarean section at 12 to 14 weeks postpartum
Normal delivery (n = 50) Caesarean section (n = 50)
Mean (SD) Mean (SD) 95% CI for the difference P
Physical functioning 88.4 (14.0) 81.5 (18.5) 0.36 to 13.4 0.03
Role physical 59.5 (39.4) 50.0 (38.4) 24.9 to -5.9 0.22
Bodily pain 71.9 (17.2) 70.7 (19.0) 8.3 to -6.0 0.75
General health 75.7 (18.4) 73.8 (18.2) 9.2 to -5.3 0.60
Vitality 61.1 (20.1) 64.3 (22.1) 5.1 to -11.5 0.45
Mental Health 74.7 (17.7) 72.3 (20.1) 9.9 to -5.1 0.52
Role emotional 62.0 (41.5) 60.6 (40.7) 17.6 to -15.0 0.87
Social functioning 70.5 (19.3) 71.5 (22.0) 7.2 to -9.2 0.81Page 5 of 7
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research environment where the potential studies would
be carried out. In addition we recommend the future stud-
ies include both general and specific measures in assessing
postnatal quality of life among women. Unfortunately we
only used a general instrument and this might be consid-
ered as a limitation.
Conclusion
Although the study did not show a clear cut benefit in
favor of either methods of delivery that are normal vaginal
delivery or caesarean section, the findings suggest that
normal vaginal delivery might lead to a better quality of
life especially resulting in a superior physical health.
Indeed in the absence of medical indications normal vag-
inal delivery might be better to be considered as the first
priority in term pregnancy.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
BT was the main investigator, and collected the data and
wrote the first draft. SP and ML contributed to the study
design and interpretation of the findings. AK contributed
to the statistical analysis. AM analyzed the data, and wrote
the final version of the paper. All authors read and
approved the final manuscript.
Acknowledgements
The authors wish to thank all participants who made this study possible.
References
1. Glanzener CMA, Abdolla M, Stroud P, Templeton A, Russell IT, Naji
S: Postnatal maternal morbidity: extent, cause, prevention
and treatment.  Br J Obstet Gynaecol 1995, 102:282-287.
2. Glanzener CM: Postpartum problems.  Br J Hosp Med 1997,
58:313-316.
3. Anderson GM: Making sense of rising caesarean section rates.
BMJ 2004, 329:696-697.
4. Bryanton J, Gagnon AJ, Johnston C, Hatem M: Predictors of
women's perceptions of the childbirth experience.  J Obstet
Gynaecol Neonatal Nurs 2008, 37(1):24-34.
5. McCurt C, Weaver J, Statham H, Beake S, Gamble J, Creedy DK:
Elective caesarean section and decision making: a critical
review of the literature.  Birth 2007, 34:65-79.
6. Althabe F, Sosa C, Belizan JM, Gibbons L, Jacquerrioz F, Bergel E:
Cesarean section rates and maternal and neonatal mortality
in low-, medium-, and high-income countries: an ecological
study.  Birth 2006, 33:270-277.
7. Potter JE, Hopkijn K, Faundes A, Perpetuo I: Women's autonomy
and scheduled caesarean section in Brazil: a cautionary tale.
Birth 2008, 35:333-40.
8. Garmaroudi G, Eftekhar H, Batebi A: Caesarean section and
related factors in Tehran, Iran.  Payesh (Journal of Iranian Institute
for Health Sciences Research) 2002, 1(2):45-49.
9. Shariat M, Majlesi F, Azari S, Mahmoodi M: Caesarean section in
maternity hospitals in Tehran, Iran.  Payesh (Journal of Iranian
Institute for Health Sciences Research) 2002, 1(3):5-10.
10. Alimohamadian M, Shariat M, Mahmoodi M, Ramezanzadeh F: The
influence of maternal request on the elective caesarean sec-
tion rate in maternity hospitals in Tehran, Iran.  Payesh (Journal
of Iranian Institute for Health Sciences Research) 2003, 2:133-139.
11. Moini A, Riazi K, Ebrahimi A, Ostovan N: Caesarean section rates
in teaching hospitals of Tehran: 1999–2003.  East Mediterr
Health J 2007, 13(2):457-460.
12. Symon A: A review of mothers' prenatal and postnatal quality
of life.  Health Qual Life Outcomes 2003, 1:38.
13. Jansen AJG, Essink-Bot ML, Duvekot JJ, van Rhenen DJ: Psychomet-
ric evaluation of health-related quality of life measures in
women after different types of delivery.  J Psychosom Res 2007,
63:275-281.
14. Jansen AJ, Duvekot JJ, Hop WC, Essink-Bot ML, Beckers EA,
Karsdrop VH, Scherjon SA, Steegers EA, van Rhenen DJ: New
Table 4: The mean score differences within each group (time 2 scores minus time 1 scores)*
Normal delivery (n = 50) Caesarean section (n = 50)
Mean Difference (SD) Mean Difference (SD) P
Physical functioning 8.9 (24.2) 4.3 (24.2) 0.34
Role physical 17.0 (40.8) 17.0 (40-8) 1.0
Bodily pain 9.0 (22.9) 8.6 (21.5) 0.92
General health 2.5 (17.4) -4.0 (16.0) 0.05
Vitality -1.8 (22.1) 9.9 (16.3) 0.003
Mental Health -0.4 (15.1) 5.6 (16.5) 0.06
Role emotional 11.3 (46.9) 22.6 (50.5) 0.24
Social functioning 2.3 (22.9) 8.3 (25.0) 0.21
* Positive values indicate improvements and negative values indicate deteriorations. Higher positive values indicate more improvements and higher 
negative values indicate more deterioration.Page 6 of 7
(page number not for citation purposes)
BMC Pregnancy and Childbirth 2009, 9:4 http://www.biomedcentral.com/1471-2393/9/4Publish with BioMed Central   and  every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
insights into fatigue and health-related quality of life after
delivery.  Acta Obstet Gynecol Scand 2007, 86:579-584.
15. Da Costa D, Dritsa M, Rippen N, Lowensteyn I, Khalife S: Health-
related quality of life in postpartum depressed women.  Arch
Womens Ment Health 2006, 9:95-102.
16. Symon A, MacDonald A, Ruta D: Postnatal quality of life assess-
ment: introducing the mother-generated index.  Birth 2002,
29:40-46.
17. Symon A, McGreevey J, Picken C: Postnatal quality of life assess-
ment: validation of the Mother-Generated Index.  BJOG 2003,
110(9):865-868.
18. Hill PD, Aldag JC, Hekel B, Riner G, Bloomfiled P: Maternal Post-
partum Quality of Life Questionnaire.  J Nurs Meas 2006,
14:205-220.
19. Hill PD, Aldag JC: Maternal perceived quality of life following
childbirth.   J Obstet Gynecol Neonatal Nurs 2007, 36(4):328-334.
20. Montazeri A, Goshtasebi A, Vahdaninia M, Gandek B: The Short
Form Health Survey (SF-36): translation and validation
study of the Iranian version.  Qual Life Res 2005, 14:875-882.
21. Halbreich U, Karkun S: Cross-cultural and social diversity of
prevalence of postpartum depression and depressive symp-
toms.  J Affect Disord 2006, 91:97-111.
22. Cooper PJ, Murray L: Potnatal depression.  BMJ 1998,
316:1884-1886.
23. Carter FA, Frampton CM, Mulder RT: Cesarean section and post-
partum depression: a review of the evidence examining the
link.  Psychosom Med 2006, 68:321-330.
24. Montazeri A, Torkan B, Omidvari S: The Edinburgh Postnatal
Depression Scale (EPDS): translation and validation study of
the Iranian version.  BMC Psychiatry 2007, 7:11.
25. Cheng CY, Li Q: Integrative review of research on general
health status and prevalence of common physical health con-
ditions of women after childbirth.  Women Health Issues 2008,
18:267-280.
26. Ryding EL, Wijma K, Wijma B: Psychological impact of emer-
gency caesarean section in comparison with elective caesar-
ean section, instrumental and normal vaginal delivery.  J
Psychosom Obstet Gynaeaol 1998, 19:135-144.
27. Schindl M, Birner P, Reingrabner M, Joura E, Husslein P, Langer M:
Elective caesarean section vs. spontaneous delivery: a com-
parative study of birth experience.  Acta Obstet Gynaecol Scand
2003, 82:834-840.
28. Lee SY, Lee KA: Early postpartum sleep and fatigue for moth-
ers after caesarean delivery compared with vaginal delivery:
an exploratory study.  J Perinat Neonatal Nurs 2007, 21:109-113.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1471-2393/9/4/prepubPage 7 of 7
(page number not for citation purposes)
